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IMAGE FORMING APPARATUS, IMAGE 
FORMING METHOD, AND PROCESS 

CARTRIDGE 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is a 371 of PCT/JP07/059l38, ?led on 
Apr. 20, 2007, and claims priority to Japanese Patent Appli 
cation No. 2006-118038, ?led on Apr. 21, 2006. 

Technical Field 

The present invention relates to an electrophotographic 
image forming apparatus such as a copying machine, an elec 
trostatic printing machine, a printer, a facsimile and an elec 
tro static recording machine, an image forming method, and a 
process cartridge. 

Background Art 

Various knoWn methods have previously been used for 
formation of an electrophotographic image. In general, the 
surface of a latent electrostatic image bearing member (here 
inafter sometimes referred to as a “photoconductor”, an 

“electrophotoconductor” or an “image bearing member”) is 
charged and the charged surface is then exposed to form a 
latent electrostatic image thereon. Subsequently, the latent 
electrostatic image is developed With a toner to form a visu 
aliZed image on the latent electrostatic image bearing mem 
ber. The visualiZed image thus formed is transferred onto a 
recording medium directly or through an intermediate trans 
fer member and the visualiZed image thus transferred is ?xed 
to the medium by application of heat and/ or pressure to obtain 
a record in Which the image is formed on the recording 
medium. The toner particles left on the latent electrostatic 
image bearing member after transferring the visualiZed image 
are then removed With a knoWn method that uses a blade, a 
brush, a roller or the like. 
As a full color image forming apparatus Which utiliZes 

such an electrophotographic system, tWo systems are com 
monly knoWn. One system is referred to as a single system (or 
a single drum system) in Which an image forming apparatus is 
equipped With one latent electrostatic image bearing member 
and is also equipped With 4 developing units corresponding to 
fours colors such as cyan, magenta, yelloW and black colors. 
In such a single system, visualiZed images of four colors are 
formed on a latent electrostatic image bearing member or a 
recording medium. In this single system, a charging unit, an 
exposing unit, a transferring unit and a cleaning unit that are 
arranged around the latent electrostatic image bearing mem 
ber can be integrated and can be designed With a relatively 
small siZe and at a loWer cost as compared With a tandem 
system described hereinafter. 
The other system is a system referred to as a tandem system 

(or a tandem drum system) in Which an image forming appa 
ratus is equipped With a plurality of latent electrostatic image 
bearing members (see Patent Literature 1). Commonly, for 
one latent electrostatic image bearing member, a charging 
unit, a developing unit, a transferring unit and a cleaning unit 
are arranged one by one to form one image forming element, 
and the image forming apparatus is equipped With plural 
(commonly, four) image forming elements. In this tandem 
system, a monocolor visualiZed image is formed by one 
image forming element and the visualiZed image is sequen 
tially transferred onto a recording medium to from a full color 
image. In this tandem system, since each colored visualiZed 
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2 
image can be formed by parallel processing, an image can be 
formed at a high speed. That is, the tandem system requires a 
time for an image formation treatment Which is about 1A times 
faster than that in the case of the single system, and also can 
cope With four-times high-speed printing. Also, it is possible 
to substantially enhance durability of each unit in an image 
forming element, including a latent electrostatic image bear 
ing member. The reason is as folloWs. That is, in the single 
system, charging, exposing, developing and transferring 
steps are performed 4 times by one latent electrostatic image 
bearing member to form one full color image, Whereas, in the 
tandem system, an operation of each step can be performed 
only one time by one latent electrostatic image bearing mem 
ber. 

HoWever, the tandem system has such a problem that plural 
image forming elements are arranged and therefore the siZe of 
the entire image forming apparatus increases, resulting in 
high cost. 
The above problem is solved by decreasing the diameter of 

the latent electrostatic image bearing member, doWn-siZing of 
each unit arranged around the latent electrostatic image bear 
ing member and doWn-siZing of one image forming element. 
As a result, not only the effect of doWn-siZing of the image 
forming apparatus, but also the effect of reducing the material 
cost can be exerted, and thus entire cost reduction could be 
attained to some degree. HoWever, With the progress in doWn 
siZing of the image forming apparatus, there arises such a neW 
problem that it is required to impart high performances to 
each unit With Which the image forming element is equipped, 
and to remarkably enhance stability. 

Recently, the market has required greater energy-savings 
and faster speed on image forming apparatuses such as print 
ers, copying machines and facsimile machines. To achieve 
good performance, it is important to improve the thermal 
ef?ciency of a ?xing unit in the image forming apparatus. 
Commonly, in the image forming apparatus, an un?xed 

toner image is formed on a recording medium such as record 
ing sheet, printing paper, photographic paper or electrostatic 
recording paper by an image forming process such as elec 
trophoto graphic recording, electrostatic recording or mag 
netic recording processes using an indirect transferring sys 
tem or a direct transferring system. As a ?xing unit con?gured 
to ?x the un?xed toner image, for example, contact heating 
systems such as heating roller system, ?lm heating system 
and electromagnetic induction heating system are Widely 
employed. 
The ?xing unit of heating roller system has such a basic 

con?guration including a heat source such as a halogen lamp 
inside, a ?xing roller Whose temperature is controlled to a 
predetermined temperature, and a pair of rotary rollers With a 
pressuriZing roller to be pressure-contacted With the ?xing 
roller. A recording medium is inserted into a contact portion 
(a so-called nipping section) of the pair of rotary rollers and 
transported, and then the un?xed toner image is melted and 
?xed by heat and pres sure from the ?xing roller and the 
pressuriZing roller. 
The ?xing unit of the ?lm heating system is proposed for 

instance in Patent Literatures 2 and 3. Such a ?xing unit of the 
?lm heating system makes a heating element supported ?x 
edly to a supporting member and a recording medium come 
closely in contact through a thin ?xing ?lm having heat resis 
tance, and makes the ?xing ?lm to slide to a heating element, 
thereby feeding heat of the heating element to the recording 
medium through the ?xing ?lm While moving the heating 
element. 
As the heating element, for example, it is possible to use a 

ceramic heater including a ceramic substrate made of alumina 
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or aluminum nitride having properties such as heat resistance, 
insulating properties and good thermal conductivity, and a 
resistive layer formed on the ceramic substrate. In such a 
?xing unit, a thin ?xing ?lm having loW heat capacity can be 
used and the ?xing unit has higher heat transfer e?iciency 
than that of the ?xing unit of a heating roller system, and thus 
the duration of Warm-up period can be shortened and quick 
start and energy-saving can be realiZed. 
As the ?xing unit of an electromagnetic induction heating 

system, for example, there is proposed a technology in Which 
Joule heat is generated by an eddy current generated in a 
magnetic metallic member through a magnetic alternating 
?eld and a heating element including a metallic member is 
alloWed to cause electromagnetic induction heat generation 
(see Patent Literature 4). 

In such a ?xing unit of the electromagnetic induction heat 
ing system, since the visualiZed image is uniformly melted 
With heating in a state of being suf?ciently covered, a ?lm 
including a rubber elastic layer on the surface is formed 
betWeen a heating element and a recording medium. When 
the rubber elastic layer is formed of a silicone rubber, thermal 
responsiveness deteriorates because of loW thermal conduc 
tivity, and thus a temperature difference betWeen the internal 
surface of the ?lm to be heated from the heating element and 
the external surface of the ?lm in contact With the toner. When 
the amount of the toner adhered is large, the surface tempera 
ture of the belt quickly decreases and ?xation performances 
can not be suf?ciently secured, and thus so-called cold offset 
may occur. 

In the ?xing unit of the electrophoto graphic image forming 
apparatus, releasability (hereinafter sometimes referred to as 
an “anti-offset properties”) of the toner to the heating member 
are required. The anti-offset properties can be improved by 
the presence of a releasing agent on the surface of the toner. 
When the toner other than a predetermined toner is used or the 
toner is reused, the amount of the releasing agent, Which is 
present on the surface of the toner, decreases and anti-offset 
properties may deteriorate. 

With the development of the electrophotographic technol 
ogy, a toner having excellent loW-temperature ?xation prop 
erties and storage stability (blocking resistance) is required 
and, for example, there are proposed a toner containing a 
linear polyester resin having de?ned physical properties such 
as molecular Weight (see Patent Literature 5), toner contain 
ing a non-linear crosslinking type polyester resin using rosins 
as an acid component in a polyester (see Patent Literature 6) 
and a toner having ?xation properties improved by using a 
resin modi?ed With maleic acid (see Patent Literature 7). 

While toners that offer excellent loW-temperature ?xation 
property are required as current image forming apparatus 
become faster and energy-saving requirements increase, ton 
ers that offer both loW-temperature ?xation property and an 
anti-offset propertyia property that con?icts With loW-tem 
perature ?xation propertyiare required along With enhanced 
speed. To simultaneously achieve these properties, for 
example, a toner obtained by adding a rosin monomer in a 
polyester is proposed (see Patent Literature 6). Also, a method 
of blending a loW molecular Weight resin With a high molecu 
lar Weight resin is proposed (see Patent Literature 8). 

HoWever, the method of blending a loW molecular Weight 
resin With a high molecular Weight resin disclosed in Patent 
Literature 8 has a drawback in that grindability in the process 
for preparing a resin and grindability in the process for pre 
paring a ground toner using the binder resin are inferior 
because of the presence of the high molecular Weight com 
ponent. On the other hand, the method of using only a loW 
molecular Weight resin has such a problem that not only 

10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
anti-offset properties and storage stability are inferior, but 
also grindability is so excellent that during grinding resin 
particles are fused to an extent that reduces productivity. 

Also, rosins used in Patent Literatures 6 and 7 are effective 
for improvement of loW- temperature ?xation properties, but 
have a draWback in that odor is likely to occur depending on 
the kind of rosins. 

It is noW required to provide an image forming apparatus, 
an image forming method and a process cartridge, Which are 
excellent in loW-temperature ?xation properties and in stor 
age stability and can form a high quality image for a long 
period of time, using a toner Which is excellent in loW-tem 
perature ?xation properties and storage stability and Which 
can also reduce the generation of odor. 
(Patent Literature 1) Japanese Patent Application Laid-Open 

(JP-A) No. 05-341617 
(Patent Literature 2) JP-A No. 
(Patent Literature 3) JP-A No. 
(Patent Literature 4) JP-A No. 
(Patent Literature 5) JP-A No. 
(Patent Literature 6) JP-A No. 
(Patent Literature 7) JP-A No. 
(Patent Literature 8) JP-A No. 

63-313182 
01-263679 
08-22206 
2004-245854 
04-70765 
04-307557 
02-82267 

DISCLOSURE OF INVENTION 

An object of the present invention is to solve various prob 
lems in the prior art and to achieve the folloWing object. That 
is, an object of the present invention is to provide an image 
forming apparatus, an image forming method and a process 
cartridge, capable of forming an extremely high quality 
image, Which is excellent in ?xation properties and causes no 
change in color tone When used for a long period of time, and 
is also free from abnormality such as decease in density or 
background smear, using a toner, Which is excellent in loW 
temperature ?xation properties and in storage stability and 
also can reduce the generation of odor. 
Means for solving the above problems are as folloWs. 
<l> An image forming apparatus including: a latent elec 

tro static image bearing member; a charging unit con?gured to 
charge a surface of the latent electrostatic image bearing 
member; an exposing unit con?gured to expose the charged 
surface of the latent electrostatic image to form a latent elec 
trostatic image thereon; a developing unit con?gured to 
develop the latent electrostatic image With a toner to form a 
visualiZed image; a transferring unit con?gured to transfer the 
visualiZed image onto a recording medium; and a ?xing unit 
con?gured to ?x the visualiZed image to the recording 
medium, Wherein the toner includes a binder resin and a 
coloring agent, and the binder resin includes a polyester resin 
obtained by condensation polymerization of an alcohol com 
ponent and a carboxylic acid component containing a (meth) 
acrylic acid modi?ed rosin; 
<2> The image forming apparatus according to <l>, 

Wherein the charging unit is a charging unit con?gured to 
charge the latent electrostatic image bearing member Without 
involving any contact With the latent electrostatic image bear 
ing member. 
<3> The image forming apparatus according to <l>, 

Wherein the charging unit is a charging unit con?gured to 
charge the latent electrostatic image bearing member While 
being in contact With the latent electrostatic image bearing 
member. 
<4> The image forming apparatus according to any one of 

<1 > to <3>, Wherein the developing unit includes a developer 
bearing member Which includes a magnetic ?eld generating 
unit ?xed inside, the developer bearing member being rotated 
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While bearing on its surface a tWo-component developer com 
posed of a magnetic carrier and a toner. 
<5> The image forming apparatus according to any one of 

<1 > to <3>, Wherein the developing unit includes a developer 
bearing member to Which the toner is supplied, and a layer 
thickness controlling member Which forms a thin layer of 
toner on the surface of the developer bearing member. 
<6> The image forming apparatus according to any one of 

<1 > to <5 >, Wherein the transferring unit is a transferring unit 
con?gured to transfer a visualiZed image formed on the latent 
electrostatic image bearing member onto a recording 
medium. 
<7> The image forming apparatus according to any of <1 > 

to <6>, comprising a plurality of image forming elements 
arranged therein, each including at least a latent electrostatic 
image bearing member, a charging unit, a developing unit and 
a transferring unit, Wherein each transferring unit is con?g 
ured to transfer onto a recording medium a visualiZed image 
formed on the corresponding the latent electrostatic image 
bearing member, as the recording medium sequentially 
passes through transfer portions Where the transferring units 
faces the corresponding latent electrostatic image bearing 
member. 
<8> The image forming apparatus according to any one of 

<1> to <5>, Wherein the transferring unit includes an inter 
mediate transfer member onto Which a visualiZed image 
formed on the latent electrostatic image bearing member is 
primarily transferred, and a secondary transferring unit con 
?gured to secondarily transfer the visualiZed image formed 
on the intermediate transfer member onto a recording 
medium. 
<9> The image forming apparatus according to any one of 

<1> to <8>,further including a cleaning unit, Wherein the 
cleaning unit includes a cleaning blade Which is brought into 
contact With the surface of the latent electrostatic image bear 
ing member. 
<10> The image forming apparatus according to any one of 

<1 > to <8>, Wherein the developing unit includes a developer 
bearing member to be brought into contact With the surface of 
the latent electrostatic image bearing member, develops the 
latent electrostatic image formed on the latent electrostatic 
image bearing member, and recovers toner particles left on 
the latent electrostatic image bearing member. 

<1 1> The image forming apparatus according to any one of 
<1> to <10>, Wherein the ?xing unit is a ?xing unit Which 
includes at least one of a roller and a belt and is con?gured to 
?x the visualiZed image transferred on the recording medium 
by application of heat and pressure by heating from the side 
Which is not in contact With the toner. 
<12> The image forming apparatus according to any one of 

<1> to <10>, Wherein the ?xing unit is a ?xing unit Which 
includes at least one of a roller and a belt and is con?gured to 
?x the visualiZed image transferred on the recording medium 
by application of heat and pressure by heating from the side 
Which is in contact With the toner. 
<13> The image forming apparatus according to any one of 

<1> to <12>, Wherein the content of the (meth)acrylic acid 
modi?ed rosin in the carboxylic acid component is from 5% 
by mass to 85% by mass. 
<14> The image forming apparatus according to any one of 

<1 > to <13>, Wherein the (meth)acrylic acid modi?ed rosin is 
obtained by modifying a puri?ed rosin With (meth)acrylic 
acid. 
<15> The image forming apparatus according to any one of 

<1> to <14>, Wherein the content of a loW molecular Weight 
component having a molecular Weight of 500 or less in the 
polyester resin is 12% or less. 
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6 
<16> The image forming apparatus according to any one of 

<1 > to <15>, Wherein condensation polymerization is per 
formed in the presence of at least one of a titanium compound 
and a tin(ll) compound having no Sn4C bonds. 

<17> An image forming method including: 
charging a surface of a latent electrostatic image bearing 

member; exposing the charged surface of the latent electro 
static image to form a latent electrostatic image thereon; 
developing the latent electrostatic image With a toner to form 
a visualiZed image; transferring the visualiZed image onto a 
recording medium; and ?xing the visualiZed image to the 
recording medium, Wherein the toner includes a binder resin 
and a coloring agent, and the binder resin includes a polyester 
resin obtained by condensation polymeriZation of an alcohol 
component and a carboxylic acid component containing a 
(meth)acrylic acid modi?ed rosin. 
<18> The image forming method described in <17>, 

Wherein the charging step is performed using a charging unit 
con?gured to charge the latent electrostatic image bearing 
member Without involving any contact With the latent elec 
trostatic image bearing member. 
<19> The image forming method according to <17>, 

Wherein the charging step is performed using a charging unit 
con?gured to charge the latent electrostatic image bearing 
member While being in contact With the latent electrostatic 
image bearing member. 
<20> The image forming method according to any one of 

<17> to <19>, Wherein the developing step uses a developing 
unit Which includes a developer bearing member Which 
includes a magnetic ?eld generating unit ?xed inside, the 
developer bearing member being rotated While bearing on its 
surface a tWo-component developer composed of a magnetic 
carrier and a toner. 

<21> The image forming method according to any one of 
<17> to <19>, Wherein the developing step uses a developer 
bearing member to Which the toner is supplied, and a layer 
thickness controlling member Which forms a thin layer of 
toner on the surface of the developer bearing member. 

<22> The image forming method according to any one of 
<17> to <21>, Wherein the transferring step is a transferring 
step con?gured to transfer a visualiZed image on the latent 
electrostatic image bearing member onto a recording 
medium. 

<23> The image forming method according to any one of 
<17> to <22>, including a plurality of image forming ele 
ments arranged therein, each including at least a latent elec 
tro static image bearing member, a charging unit, a developing 
unit and a transferring unit, 

Wherein each transferring unit is con?gured to transfer onto a 
recording medium a visualiZed image formed on the corre 
sponding latent electrostatic image bearing member, as the 
recording medium sequentially passes through transfer por 
tions Where each transferring unit faces the corresponding 
latent electrostatic image bearing members. 
<24> The image forming method according to any one of 

<17> to <21>, Wherein the transferring step uses an interme 
diate transfer member onto Which the visualiZed image 
formed on the latent electrostatic image bearing member is 
primarily transferred, and a secondary transferring unit con 
?gured to secondarily transfer the visualiZed image formed 
on the intermediate transfer member onto the recording 
medium. 

<25> The image forming method according to any one of 
<17> to <24>, Which includes a cleaning step, the cleaning 
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step including a cleaning blade Which is brought into contact 
With the surface of the latent electrostatic image bearing 
member. 

<26> The image forming method according to any one of 
<17> to <24>, Wherein the developing step uses a developer 
bearing member to be brought into contact With the surface of 
the latent electrostatic image bearing member, develops the 
latent electrostatic image formed on the latent electrostatic 
image bearing member, and recovers toner particles left on 
the latent electrostatic image bearing member. 

<27> The image forming method according to any one of 
<17> to <26>, Wherein the ?xing step is a ?xing step Which 
includes at least one of a roller and a belt, Which are con?g 
ured to ?x the visualized image transferred on the recording 
medium by application of heat and pressure by heating from 
the side Which is not in contact With the toner. 

<28> The image forming method according to any one of 
<17> to <26>, Wherein the ?xing step is a ?xing step Which 
includes at least one of a roller and a belt, Which are con?g 
ured to ?x the visualized image transferred on the recording 
medium through application of one of heat or pressure after 
heating from the surface Which is in contact With the toner. 

<29> The image forming method according to any one of 
<17> to <28>, Wherein the content of the (meth)acrylic acid 
modi?ed rosin in the carboxylic acid component is from 5% 
by mass to 85% by mass. 

<30> The image forming method according to any one of 
<17> to <29>, Wherein the (meth)acrylic acid modi?ed rosin 
is obtained by modifying a puri?ed rosin With (meth)acrylic 
acid. 
<31> The image forming method according to any one of 

<17> to <30>, Wherein the content of a low molecular Weight 
component having a molecular Weight of 500 or less in the 
polyester resin is 12% or less. 
<32> The image forming method according to any one of 

<17> to <31>, Wherein the condensation polymerization is 
performed in the presence of at least one of a titanium com 
pound and a tin(II) compound having no SniC bond. 

<33> A process cartridge including: a latent electrostatic 
image bearing member; and a developing unit con?gured to 
develop a latent electrostatic image formed on the latent elec 
trostatic image bearing member With a toner to form a visu 
alized image thereon, Wherein the toner includes a binder 
resin and a coloring agent, and also the binder resin includes 
a polyester resin obtained by condensation polymerization of 
an alcohol component and a carboxylic acid component con 
taining a (meth)acrylic acid modi?ed rosin, and Wherein the 
process cartridge is detachably attached to an image forming 
apparatus. 
<34> The process cartridge according to <33>, Wherein the 

content of the (meth)acrylic acid modi?ed rosin in the car 
boxylic acid component is from 5% by mass to 85% by mass. 

<35> The process cartridge according to any one of <33> 
to <34>, Wherein the (meth)acrylic acid modi?ed rosin is 
obtained by modifying a puri?ed rosin With (meth)acrylic 
acid. 
<36> The process cartridge according to any one of <33> 

to <35>, Wherein the content of a loW molecular Weight 
component having a molecular Weight of 500 or less in the 
polyester resin is 12% or less. 

<37> The process cartridge according to any one of <33> 
to <36>, Wherein the condensation polymerization is per 
formed in the presence of at least one of a titanium compound 
and a tin(II) compound having no SniC bonds. 

The image forming apparatus of the present invention 
includes at least: a latent electrostatic image bearing member; 
a charging unit con?gured to charge the surface of the latent 
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electrostatic image bearing member; an exposing unit con 
?gured to expose the charged surface of the latent electro 
static image to form a latent electrostatic image thereon; a 
developing unit con?gured to develop the latent electrostatic 
image With a toner to form a visualized image; a transferring 
unit con?gured to transfer the visualized image onto a record 
ing medium; and a ?xing unit con?gured to ?x the visualized 
image to the recording medium, Wherein the toner includes a 
binder resin and a coloring agent, and also the binder resin 
includes a polyester resin obtained by condensation polymer 
ization of an alcohol component and a carboxylic acid com 
ponent containing a (meth)acrylic acid modi?ed rosin. In the 
image forming apparatus of the present invention, the charg 
ing unit con?gures to uniformly charge the surface of the 
latent electrostatic image bearing member. By the exposing 
unit, the surface of the latent electrostatic image bearing 
member is exposed to form a latent electrostatic image. By 
the developing unit, the latent electrostatic image formed on 
the latent electrostatic image bearing member is developed 
With a toner to form a visualized image. By the transferring 
unit, the visualized image is transferred onto a recording 
medium. By the ?xing unit, the visualized image transferred 
onto the recording medium is ?xed. At this time, since a 
polyester resin obtained by condensation polymerization of 
an alcohol component and a carboxylic acid component con 
taining a (meth)acrylic acid modi?ed rosin is used as a binder 
resin of the toner, a toner, Which is excellent in loW-tempera 
ture ?xation properties and in storage stability and also can 
reduce the occurrence of odor, is obtained and an extremely 
high quality image, Which is excellent in ?xation properties 
and causes no change in color tone When used for a long 
period of time, and is also free from abnormality such as 
decease in density or background smear, can be formed by 
using the toner. 
The image forming method of the present invention 

includes at least: a charging step of charging a surface of the 
latent electrostatic image bearing member; an exposing step 
of exposing the charged surface of the latent electrostatic 
image to form a latent electrostatic image thereon; a devel 
oping step of developing the latent electrostatic image With a 
toner to form a visualized image; a transferring step of trans 
ferring the visualized image onto a recording medium; and a 
?xing step of ?xing the visualized image to the recording 
medium, Wherein the toner includes a binder resin and a 
coloring agent, and the binder resin includes a polyester resin 
obtained by condensation polymerization of an alcohol com 
ponent and a carboxylic acid component containing a (meth) 
acrylic acid modi?ed rosin. In the image forming method of 
the present invention, in the charging step, the surface of the 
latent electrostatic image bearing member is uniformly 
charged. In the exposing step, the surface of the latent elec 
trostatic image bearing member is exposed to form a latent 
electrostatic image. In the developing step, the latent electro 
static image formed on the latent electrostatic image bearing 
member is developed With a toner to form a visualized image. 
In the transferring step, the visualized image is transferred 
onto a recording medium. In the ?xing step, the visualized 
image transferred onto a recording medium is ?xed. At this 
time, since a polyester resin obtained by condensation poly 
merization of an alcohol component and a carboxylic acid 
component containing a (meth)acrylic acid modi?ed rosin is 
used as a binder resin of the toner, a toner, Which is excellent 
in loW-temperature ?xation properties and in storage stability 
and also can reduce the occurrence of odor, is obtained and an 
extremely high quality image, Which is excellent in ?xation 
properties and causes no change in color tone When used for 






























































